ABSTRACT. This work describes some interactions between lepidopteran larvae and braconid parasitoids on a group of plants at two sites. There was no significant difference in parasitoid diversity between the sites (Shannon index, p<O.05), and similarity was 62.5%, estimated through Sorensen's index. The diversity of hosts was also not different (p<O.05), but the similarity of host diversity was only 28.5%. This suggests that the parasitoids have strategies for maintaining similar reproduction rates, population densities and communities in areas with different potential hosts.
In natural systems, the population density of herbivore insects is limited by the density of the plants that are used as food (their food resources) together with the action of their natural enemies (parasitoids, predators and pathogens) (HAIRSTON et af. 1960; HASSEL 1985) . Thus, at a certain moment or place, one species density considered low otherwise may have the ideal number of individuals to avoid high levels of predation and/or parasitism, or still to prevent food depletion and consequent intraspecific competition. Besides these, environmental variables such as temperature, humidity and light intensity (among others) usually influence variation of insect population numbers (CLARK et af. 1967; DEMPSTER 1983) .
The interactions between different trophic levels is of special importance for the understanding of these processes. [n these situations, organisms in one of the levels affect direct or indirectly the other ones (PRICE & CLANCY 1986) . The role of paJasitoids, as part of the third trophic level, is therefore an important factor in plant and herbivore dynamics (PRICE et af. 1980; WEIS & ABRAHAMSON 1985) , and any information on their biology and ecology may prove useful.
One of the commonest groups acting as herbivores -thus the second trophic level-is the Lepidoptera. Their larvae feed on various plant families, and the natural control of their populations is usually influenced by parasitoids. These can be found in eggs, larvae, and pupae, and consist mainly of wasps and flies (DEMPSTER 1984) . Among the wasps, species ofBraconidae are abundant, and this work is concentrated on this family. Their larvae are ecto or endoparasitic, solitary or gregarious, attacking all immature stages of Lepidoptera. They are usually host specific, but generalists also occur. Considering the importance of paras ito ids and herbivores in tropical systems, this work describes some interactions of herbivores and parasitoids on a group of plants at two sites, with some comments on the similarity of diversity between them.
MATERIAL AND METHODS
The study sites were Canchim Farm (EMBRAPA, Sao Carios, 22°00'S and 47°52'W) and the Jatai Ecological Reserve (Luis Antonio, 21033'S and 47~41 ' W), Sao Paulo state. Canchim is a somewhat disturbed semideciduous subtropical moist forest, more exuberant and humid, with higher canopy, when compared with Jatai, which is a typical cerrado. The sites have similar climatic patterns, with a dry season from June to September, but with different intensities.
Weekly collections were made by FCP in alternate sites, from February to November 1987. Plants on a 1000m 2 area plot in each site were searched for the presence of herbivores. Larvae were collected with "umbrellas" and direct manual collection on plants carrying herbivores. The " umbrella" was put upside down under the plants, which were shaken in order to dislodge the individuals. Each plant was numbered and the larvae associated to them noted, and samples of the plants were taken to the laboratory both for identification and to feed the larvae. Individual larvae were reared in glass jars, and parasitoids emerging from them were put in Dietrich solution. When there were no parasitoids, the lepidopteran adults emerged were spread and kept for identification. Unfortunately, definitive identification of some species was not possible because it was not possible to contact the taxonomic specialists that were needed . Because the data about the level of parasitism were still accurate, these results are worth publishing even with the incomplete identifications. In some cases, as with Actinote sp., there may have been more than one species, but because parasitoids tend to be consistent within similar species, the analyses are still worth publishing as a note.
Diversity of parasitoid and herbivore fauna was measured at each site with Shannon's equation and the difference between them was tested through a Student's test proposed by Hutcheson. Similarity between the areas, both for parasitoids and herbivores, was calculated through Sorensen's index (all in MAGURRAN 1988) . Frequency data were used to calculate and test the diversity between the two areas. They represent the absolute number of occurrences of parasitism, not the number of paras ito ids emerged from a host. This intends to eliminate biases due to gregarious or polyparasitic species.
RESULTS AND DISCUSSION
The number of collected larvae decreased throughout the study period. Seasonality was already described for Fountainea ryphea (Cramer, [1776] ) (Lepidoptera, NymphaJidae) in Campinas, Sao Paulo, a nearby area (CALDAS 1994 (CALDAS , 1995 , and seems to be the rule for butterfly species in the region. BROWN (1992) shows seasonality patterns for immatures and adult butterflies at Serra do Japi, a locality about 150km southeast of the study sites, mostly related to rainfall. [n this study, the decrease was probably also the consequence of the collecting effort in the study area, leading to a smaller number of adults emerging. Thus, maybe there was not yet an adult population large enough to maintain the oviposition levels at the sites.
Herbivores with their respective food plants are listed in table 1. The parasitoids found in each herbivore are in table I!. These parasitoids belong to four braconid subfamilies: Agathidinae, Braconinae, Euphorinae and Microgastrinae, according to ACHTERBERG (1976). The frequencies of parasitoids are in tables 1II and IV. Shannon's index of diversity for parasitoids at Canchim was 0.8423, and at Jata! was 0.8344. When compared through Hutcheson 's equation for a Student test, no significant difference was found for the parasitism frequency between the sites measured by Shannon's H'(t=0.2643, p<0.05) . The similarity of these faunas was estimated through Sorensen's equation, and there is a 62.5% similarity between the areas. This means that, besides having similar species richness (number of species present at each site) and relative abundances, the sites share a high percent of parasitoid species.
The diversity of parasitized hosts was also calculated for both sites. Canchim had a diversity of 0.5866 and Jatai had 0.5066, also not significantly different from each other at the same level of significance (t= 1.1365). The similarity of host diversity, though, was only 28.5%, which means that the two sites did not share a high percent of herbivores, although they are similarly diverse in terms of species richness and abundance. Although the similarity of hosts between the areas was low, the similarity of parasitoids was high. This suggests that the parasitoids have strategies for maintaining similar reproduction rates, population densities, and communities even in different areas, with different potential hosts. Among the strategies, probably generalist parasitism is one of the main features, allowing the parasitoids to use a wide range of hosts in the absence of a favorite or specific one.
The diversity of the parasitoid fauna and the different parasitizing strategies could be related to the different host densities. Some species -Hyfesia sp ., Fountainea sp . -were very common, and many parasitoids were found on them. These were either gregarious or individual parasitoids. For instance, although Meteorus sp. parasitizes larvae individually, it has a high level of parasitism on Hyfesia sp., which appears at the study area in batches, thus maintaining the parasitoid population level high. On the other hand, if the parasitoid has gregarious habits, even if few larvae are parasitized, the number of adult parasitoids will still be high in the study site. These different strategies work in opposite directions but have the same effect for parasitoid populations. Also, if a parasitoid is gregarious, it can be more specific on its host range preferences, whereas those that parasitize individually would tend to be more generalists in their host range, in order to provide a higher probability of reproductive success. The fact that Crotonjloribundus Spreng had the highest number ofassociated herbivores and parasitoids seems to corroborate the hypothesis of ZWOLFER (1987) , which relates the herbivore fauna with the distribution area of the food plant. Because C. jloribundus is very abundant and has a higher biomass in the study areas, varying in size from seedlings to trees up to several meters high, it may have a more diverse herbivore fauna associated to it. This fauna, in turn, would represent more options of hosts for generalist parasitoids.
